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INTRODUCTION
 
Little de-f I n 11 i we research has been c^pleted in the area o-f
 
arlthtnetic disabi l ities. The research has been concentrated in
 
the areas of language and reading. This project is designed to
 
prowide an over wiew of the current research avai lable. The
 
research wi ll provide waluable information regarding the design
 
of remediation instruction in the areas of multipl ication and
 
division.
 
A chi ld who is experiencing significant problems in the area
 
of arithmetic is usualIx 1abeled as having acalcul ia. Acalcul ia
 
is defined as, "The loss o-f abil ity to manipulate arithmetic
 
1
 
symbols and to perform simple mathematical calculations."
 
Dyscalcul ia is a term that is more conmonly used. "Dyscalcul ia
 
is a partial loss of the abil ity to calculate and to manipulate
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number symbols."
 
This project is specifical 1y designed to address the needs
 
of the learning disabled student in the areas of mu1tip1ication
 
and division. Kirk and Gallagher provided the most acceptable
 
definition of a specific learning disabi l ity in 1979.
 
"'A specific learning disabi l ity is a psychological or
 
neurological impediment to spoken or written language
 
or perceptual, cognitive, or motor behavior. The
 
impediment <1) is manifested by discrepancies among
 
specific behaviors and achievements or between
 
evidenced abi l ity and academic achievement, <2) is of
 
such nature and extent that the chi ld does not learn by
 
the instructional methods and materials appropriate for
 
the majority of chi ldren and requires special ized
 
procedures for development and <3> is not primarily due
 
to severs mental retardation, sensory handicaps, or
 
1ack of opportunity to learn.'"3
 
If The purpose of this project is to fi ll three general needs.
 
First, to examine the information gleaned from the research on
 
teaching arithmetic to learning disabled students. The informa
 
tion will provide important insights into the development of a
 
chi1d's abi 1 ity to perform arithmetic operations. The informa
 
tion wi ll lead to the formation of conclusions regarding the
 
design of affective teaching techniques and the types of instruc
 
tional material that wi l l provide the most success. The research
 
will also define the stages of development through which a
 
chi 1d's arithmetic abi l ity evolves.
 
Second, th i s project wi 11 ex^ine some common characteris
 
tics of the learning disabled chiId as they relate to the process
 
of learning arithmetic. This information together with the
 
l iterature review will help shape the activities offered for use
 
with a learning disabled child.
 
Third, this project wi 1 1 offer activities to provide
 
instruction and reinforcement in teaching mu1tip1 ication and
 
division to learning disabled students. The activities wi 11 pro
 
vide al ternat i ve strategies to aid students in the mastery of
 
basic multipl ication and division concepts. The activities wi ll
 
be based on the information derived from l iterature.
 
Learning disabled chi1dren require modifications in the
 
teaching strategies and frequent opportunities to succeed. A
 
child with a learning problem in the area of arithmetic wi ll not
 
l iKely learn the necessary ski lls in a class with many students
 
and the traditional instructional methods. Learning disabled
 
students require frequent practice on the single ski l ls to inter
 
nal ize the skill and to be able to transfer the learning. The
 
learning disabled student must be taught such basic ski l ls as
 
multipi ication and diwision in very smal l steps. Each step must
 
be designed to motivate and al low the student to feel success.
 
The activities that are suggested in this project provide varia
 
tions on the same ski l1 practice.
 
The activities that are suggested wi 11 provide guided
 
practice and the opportunities to diagnose abi1 ity levels in a
 
small group setting. The learning disabled Student wil1 not be
 
faced wlth the traditional penci l and paper tasks that are pre
 
sented in the large classroom. Competition is at a minimum and
 
motivation is increased. These activities can also be modified
 
or redesigned to accommodate a particular need a child may have.
 
For example, the instructions for a particular activity might be
 
on a taped cassette for the chi ld who also has difficulty with
 
reading.
 
The information offered in this project is intended to
 
suggest only basic methods of presentation. The instructor wi ll
 
modify the suggestions to suit individual needs.
 
LITERATURE REMIEU
 
Researchers and educators have recognized the problem of
 
arithmetic disabi l ities in chi ldren of normal intell igence since
 
the beginning of this century. Educational researchers have
 
investigated the possible causes and tried to develop successful
 
remediation programs. Though there is a research avai lable on
 
arithmetic disabi l ities involving learning disabled chi ldren,
 
there is considerable agreement within the 1 iterature that arith
 
metic disabi l ities have not been investigated as exhaustively as
 
reading or language. In fact, many authors agree that there is a
 
lack of conclusive research on the subject. In Xearh^ny j±L±dJ-y
 
HanHifappoft Cb-LJ-dnen; Mafhnri^ aitd MategLxaJ,, the authors addressed
 
this lack of information. "Arithmetic has received far less
 
attention in regular and special education than has reading. The
 
stress on mathematics diminished significantly after the intensi­
4
 
ty of the ly^O's and the influence of the 'new math " Gerald
 
Ual lace and James Kauffman also cited the lack of information in
 
XeachLag CliJ.Xdii&a uil±Ji Laacjaxng Eaoblama.
 
"The difficulties encountered by chi ldren with
 
learning problems in arithmetic have not been as
 
thoroughly researched or studied as other academic
 
handicaps. In comparison to reading, for example,
 
teachers will find fewer avai lable tests, remedial
 
programs, and instructional materials for helping chi 1­
dren with arithmetic problems. It has been suggested
 
that the widespread concern for making chi ldren l iter
 
ate, along with the feel ings on the part of some teach
 
ers and parents that arithmetic is not as vital to
 
academic success as other areas of the curriculum, may
 
be partial1y responsible for this lack." 5
 
Throughout the 1 iterature on arithmetic disabi l ities the
 
authors mention the lack of intense research in the area.
 
However, there is some in-formation avai lable that has attempted
 
©
 to explain the nature of the abi l ity to comprehend arithmetic,
 
the development of the abil ity and its impl ications for teaching
 
the learning disabled child.
 
This review of the 1 iterature wl11 trace the major forces
 
behind the conceptual ization of arithmetic abil ities and the
 
major arithmetic curriculum trends that have developed. Many
 
of the curriculum trends can be traced directly to some of the
 
most influential educational theorists.
 
The work of Piaget provides a connection between arithmetic
 
curriculum and cognitive development. Certain cognitive abi l ities
 
are bel ieved to permit the understanding and uses of specific
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kinds of arithmetic ski 11s within each stage.
 
The first stage that Piaget identified is the sensorimotor
 
period, from zero to two years. The period is characterized by
 
the development of perceptual information that has been obtained
 
through the senses of touch, taste, smell, manipulation, sight or
 
hearing. The information obtained through the senses is later
 
incorporated into higher levels of cognition. At the end of the
 
sensorimotor period the chi ld is beginning to understand the
 
concept of time, symbol ic thinking, and cause and effect relation­
ships.
 
The second major developmental period is the preoperational
 
period. In the normally developing chi ld it occurs between the
 
ages of two to seven years. The chi ld begins to real ize the use
 
of a symbol system. During this period the chi ld is unable to
 
vj 	 reverse mental computations, for example, the chi ld may be able
 
to understand that 3+4=7, but may have great difficulty under­
standing that 7-4=3. A child functioning at this stage wi ll also
 
be unable to conserve quantities.
 
The concrete operational stage usually includes the ages
 
from seven to eleven years old. During this stage the chi ld is
 
able to developed the concept of equivalent sets and is not misled
 
by the arrangement of the- objects. The child at this stage has
 
developed the ability to conserve. During this period the child
 
is capable of the higher order skills of subtraction, multip1ica
 
tion, and division.
 
The formal operations stage is characterized by the child's
 
abi1ity to think abstractly. The chi ld is able to use only
 
mental processes to reason without the use of concrete objects.
 
The chi ld is able to complete arithmetic operations through
 
mental calculations.
 
The following chart surranarizes the correlation between
 
Piaget's deve1ppmental stages and the sequence Of arithmetic
 
skills that emerge during those stages.
 
age 	 concepts
 
3 to 5 years 	 Rudimentary concepts of more, bigger,
 
smal 1er, etc.
 
One—to-one correspondence
 
6 to 7 years 	 Cardinal i ty
 
Ordinal i ty 	 ,
 
Conceptual ization of a set
 
Joi n i ng sets
 
PI ace value
 
Addi t ion
 
Concept of equivalency
 
Conservation of numbers
 
Reversibi 1 i ty
 
Rational counting
 
Transi t i v i ty
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Subtraction
 
Part-to-whole fractions
 
Multipl icative relationships
 
Mastery of geometrical forms
 
8 to 9 years	 Paral1e l i sm
 
Three-attribute classification
 
Associative property of addition
 
Distributive property of multipl ication
 
Commutative property of addition
 
Fractions
 
10 to 12 years	 Percentages
 
Proportions
 
Probabi1 i ty
 
Conservation of weight and volume
 
Geometry 7
 
The Piagetian stages are important in the instruction and
 
design of arithmetic curriculum for a learning disabled chi ldt
 
They provide an understanding and a guide to the l imitations and
 
the uniqueness of a given developmental period. The teacher of a
 
learning disabled chi 1d must continually evaluate the level of
 
8' 
functioning of a student and teach to that level. 
In Science ^ Ffincnt i no axxd ■iJa.a Esychol ngy xi£ ±h£ JCbllj±f 
Piaget directly addresses the teaching of mathematics. He stated 
that mathematics is a direct extension of logic. Logical mathe 
matical structures are not naturally or consciously present in 
the child's brain. The brain has structures that allow the child 
to reason logically that act to direct the logical abi 1 ity of 
the child. Piaget uses the comparison of a person who is able to 
sing a tune without being knowledgeable in music theory. The 
process is automatic and intuitive not requiring del iberate rea­
9 
soning abil ities. 
To use mathematics, the chi ld is required to consciously 
think about the structure and the processes that require the use 
  
 
of symbols and abstractions. The use of arithmetic requires the
 
^4; ■ chi ld to make a transition from natural, unconscious abi l ities to 
the conscious awareness of the necessary structures. 
There are three major impl ications of Piagefs theories. 
The first is the necessity to recognize that each chi ld fol lows 
an establ ished developmental sequence. Second, each stage of 
development can be enhanced through the use of manipulatives. 
Concrete experiences establ ish concepts and faci l itate the 
transition from concrete to symbol ic thought. Third, the 
arithmetic ski ll sequence must match the developmental stage of 
the child. Arithmetic teaching cannot be successful unless the 
chi ld's developmental thinking allows the information to be 
P 
assimi 1ated. 
Jerome Bruner also presented theories that are directly 
related to the development of arithmetic teaching theories. 
Bruner divided knowledge into three components: enactive, iconic, 
and symbol ic. These three forms of knowledge serve to explain 
how information is stored and retrieved. 
I 
[ ' ' 
Enactive knowledge comes through physical action. It is 
■ ■ ■ ■ ' ■ 
knowledge entirely on a concrete 1evel. Enactive knowledge may 
be represented by the abi 1 ity to walk or to throw a ball. There 
is no involvement of symbol ic interpretation. This level 
involves the manipulation of objects. 
! 
Knowledge at the iconic level has visual or perceptual 
organization. It may involve communication through pictures or 
symbols. An example of iconic reasoning is the mental 
manipulation of concrete objects. 
The third stage is the level of symbolic thinking. This 
8
 
■■ ^ 
level is the beginning of higher levels of thinking leading to
 
abstractions and problem-solving. Using symbols to calculate an
 
arithmetic problem is a good example of symbol ic thinking.
 
Bruner and Piaget share a common bel ief that learning is a
 
series of sequential steps. Bruner's stages of development are
 
compatible with Piaget's. Learning takes place in steps and
 
therefore, teaching should follow the same pattern. A learning
 
disabled chi 1d must be taught arithmetic skills with these deve
 
lopmental stages clearly understood. All arithmetic knowledge
 
must be founded in a mastery of previous learning. Bruner and
 
Piaget also share the bel ief that arithmetic education involves
 
physical manipulation, especially in the early stages. Both
 
feel that the manipulation of concrete objects allows the child
 
to internal ire relationships as they experience comparisons and
 
discover how to use numbers.
 
Robert Gagne provided a somewhat different view of learning
 
that has had a major impact on arithmetic curriculum. Gagne
 
calls his approach to learning "instructional" or "learning
 
hierarchies."
 
Gagne's theory involves the identification of a terminal
 
goal. The goal is stated as the behavior that the student wi ll
 
be able to perform at the conclusion of the instruction. The
 
terminal goal is carefully analyzed and broken down into
 
component skills or enabl ing ski 11s. This process becomes a task
 
analysis that involves the careful l isting of all of the
 
components of a ski ll or concept that wi l l lead to a mastery of
 
the terminal behavior. Each of these enabl ing skil1s has been
 
the terminal behaMi OP o-f some previous learning hierarchy.
 
The third stage of Gagne's learning design is to carefully
 
sequence the enabl ing behaviors. This final step is the most
 
important step in the design. These sequenced ski 1 1s are bui lt
 
upon intact ski lls, those skiMs already considered mastered and
 
ready for immediate recal 1.
 
Gagne's instructional design is commonly reflected in the
 
design of an arithmetic text or workbook. In arithmetic texts
 
the student is taught numerous basic ski lls before simple multi
 
pl ication or division is introduced. The developmental level of
 
the chi ld is only of secondary concern as it is reflected in
 
Gagne's theory. However, Gagne's theory is a very successful
 
strategy when it can be used with individual chi ldren, especially
 
those children who are learning disabled.
 
Gagne's task analysis and sequential arrangement of skills
 
provide an outl jne of the ski lls that wi ll lead to a final goal.
 
The instructor wi l l be able to continually monitor the progress
 
toward the final goal. Gagne/s learning design does not mention
 
the method which is used to teach the ski l l. His theory is only
 
concerned with the mastery of the required ski ll.
 
"'The activities for each of the major mathematical
 
concepts and ski lls [must be! analyzed into a detai led
 
and graduated series of steps [steps more finite and
 
elemental than for the normal chi ld!. Each step [must
 
aim! at an immediately attainable, l imited aspect of
 
the concept. More importantly, the criteria by which
 
achievement of the objective of each step is determined
 
must readi ly be seen by the child himself. The lessen
 
ing of the learner's reliance on outside authority, and
 
resultant increasing self-evaluation, bring benefits to
 
self-esteem which cannot be overemphasized.'" 10
 
The above quote i l lustrates a teaching technique that has
 
10
 
developed and is commonly used to teach arithmetic ski lls to
 
1 earn i ng disabled ch i 1 dren. This technique o-f task analysis
 
seems to come directly from Gagne's learning theories. Each
 
behavior must be broken do^n into the most basic of ski lls. The
 
child cannot be taught to multiply if he or she does not possess
 
numerous enabl ing ski lls. To perform a simple multipl ication
 
problem the chi ld must be able to identify and to write numerals
 
correctly, to have basic directional ski l ls, to understand the
 
process of addition and to have mastery of the operation, the
 
child must be able to recognize the operational sign and to have
 
some understanding of the process goal. These are only a few of
 
the enabl ing ski l ls that would be necessary to achieve the ter
 
minal goal. The step that is equal ly important is that the
 
skills be precisely sequenced and taught in the correct order.
 
Gagne's theory of analyzing foundation ski 11s and ordering them
 
seems to be the basic theory behind task analysis. Task analysis
 
is used along with diagnostic-perscriptive teaching for learning
 
handicapped chi ldren. Both of these strategies take into account
 
the need for developmental teaching and the need for careful
 
sequencing of instruction.
 
Regardless of the arithmetic operation, the task analysis
 
approach can help teachers pinpoint the specific arithmetic
 
subski 11 where the chi ld is having difficulty. For example, if
 
the chi ld is having difficulty adding a two digit multipl ication
 
problem, the problem may be that the chi ld needs help with
 
Visual-spatia1 memory to help him or her remember in which column
 
to begin adding, the chi ld may need help with remembering basic
 
11
 
  
 
math -facts. Error analysis has become an affective tool to use
 
11
 
in analyzing subsk1 1 1s needed to achieve a final goal.
 
■ • , ■ 1: ' ■ 
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A second instructional technique that has developed is diag­
nostic-perscriptive teaching. Johnson noted in 1979 that '"It is
 
virtual ly impossible to isolate the diagnostic procedure from the
 
perscriptive remediation process.''" Johnson's statement des
 
cribes the trend toward diagnostic-^perscriptive teaching of the
 
learning handicapped. Diagnostic^perscriptive teaching involves
 
a continual process of assessment and reevaluation of the pro
 
gram, curriculum, and strategies. Modifications of the teaching
 
i s made thoughout the program, D i agnost i c—parser i p t i ve teach i ng
 
has been used to teach learning handicapped chi 1dren for the past
 
twenty to thirty years. It is a program that assumes that a
 
child will change and that a single strategy wi l 1 not be success
 
ful every time it is attempted. Diagnostic-perscriptive teaching
 
also assumes that a series of sequential steps wi 11 need to be
 
followed, the teacher may need to back up to reinforce a founda
 
tion ski ll that has been noted to be particularly weak. The
 
process is cycl ic and never static. It assumes that growth and
 
change wi ll take place in the child and therefore, depends on
 
flexibil ity for its success.
 
Historical attempts to develop arithmetic remediation
 
programs are faw. In 1943, Grace Fernald offered guidelines for
 
a remedial ar i thmet i c program in her book Rpmpdia 1 lejcJhn-Lziuas In
 
■ 12- ■ 
i r firhnni finhj&gjfcjs. Th© Femald program was based on mul t i ^ 
 
sensory training and intense practice with computational prob­
13
 
1 ems.
 
In 1947, Strauss and Lehtinen researched arithmetic
 
disabil ities. They concluded that the problem involued a
 
disruption in uisual spatial organization and emphasized the
 
importance of the child to be able to recognize the parts of a
 
14'
 
whole.
 
In 1965, Jansky wrote a seven page article deal ing with
 
arithmetic disabi l ities after a study of two children. Since
 
that time few authoritative articles or methods have been devel­
15
 
oped, and Gertainly the research has been l imited.
 
In 1966, El izabeth Friedus stressed the need for recognizing
 
developmental stages and teaching learning disabled children
 
arithmetic skills in a sequential and progressive program. She
 
emphasized the need to teach arithmetic to learning disabled
 
children should be based on concrete experiences. She outl ined
 
an arithmetic program that is based upon developmental stages and
 
16 •
 
a sequential ordering of arithmetic ski lls.
 
Friedus'' first stage is the abi 1 i ty to group objects so that
 
they can be counted. The learning disabled chi1d must first
 
learn to group objects into sets. The idea of "sameness" may be
 
taught at this stage using the characteristics of the objects.
 
The 1 earning disabled chi 1d must be able to recognize figure—
 
ground relat i onsh i ps so that a single object may be focused upon.
 
The second step in Friedus" developmental program includes
 
matching and sorting activities to prepare the learning disabled
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chi ld to make comparisons among objects. At this stage the child
 
wi ll learn to make comparisons o-f bigger to smaller and more or
 
less. Uli th chi ldren with learning disabi l ities such simple
 
relationships usual ly must be taught care-fully and mastered
 
before the students are ready -for any more complex tasks.
 
After the chi ld has learned to compare and to group objects,
 
he or she is ready to begin comparing sets of objects. The sets
 
are •first ccMnpare informally by estimating, for example, asking
 
the chi ld if the box is big enough for the bal 1 to go into.
 
The next step is to teach numerals in sequence and match the
 
numerals to sets of objects. The chi ld with a learning
 
disabi l ity may find it helpful to move the object as it is
 
counted.
 
Numerals are then arranged in sequential order. At this
 
step the Child should be presented with many sets from which to
 
choose the sets of l ike value. The chi ld wi ll become comfortable
 
with the concept of "twoness" or "threeness."
 
The following stage, learning the relationship of the parts
 
to the whole, should include repeated practice and review. The
 
materials should include manipulatives and self-correcting
 
activities. The materials should be designed to al low the
 
learning disabled chi ld to use a discovery process in
 
understanding the relationships.
 
After mastering the previous sequential steps, the learning
 
disabled chi 1d shou1d be ready to learn to manipulate number
 
facts and begin 1 earning arithmetic operations. The addition
 
number facts, one through ten are taught first with concrete
 
act i V i t i es.
 
14
 
 Friedus suggests that the decimal system be taught during
 
the -final stages o-f instruction. She suggests using number
 
lines, ten square counting -frames, dimes, pennies, checkers or
 
poker chips.
 
Friedusfelt that if the learning disabled child is taken
 
methodically through these basic steps that arithmetic skills
 
wi ll be learned. She bel ieves that teachers o-ften neglect to
 
assess previous learning experiences and there-fore, do not begin
 
instruction at the level or stage that the learning disabled
 
ch i1d requ i res.
 
The fol1owi ng f i ve poi nts have been summar i zed by Friedus as
 
her approach to teaching arithmetic ski lls to the learning
 
disabled:
 
1. 	The teacher must be able to break down a ski ll into its
 
separate, sequential elements.
 
2. 	The teacher must have a thorough understanding of how
 
chiIdren normally deve1op the elements of a skill.
 
3. 	After analyzing the ski ll and knowing the sequential
 
stages of development, the teacher must be able to
 
identify the level at which the chi 1d's development has
 
been disrupted and what adaptations or compensations the
 
child has made in response to the disruption.
 
4. 	The teacher must monitor the results of teaching
 
continuously and must modify procedures when necessary.
 
5. 	The teacher must look at the chi ld as an individual, not
 
as a member of a group. The chi ld must be the guide for
 
instruction. 17
 
The 1 iterature agrees that teaching arithmetic to learning
 
disabled chi 1dren rel ies on the accurate assessment of the
 
developmental level of the chi ld. Though the chi 1d may be
 
developing normally physically, chi ldren with perceptual
 
processing deficits have not progressed normal 1y in their
 
. 15' ^
 
development of -fundamental ski l ls. The chi ld must be instructed
 
at the lowest -funtioning level at which some success i s achieved.
 
Al l o-f the research on teach i ng ar i thmet i c agrees that any
 
curriculum program requires a de-f ini te sequence of steps which
 
bui ld upon previous learning. All of the research completed by
 
Piaget, Bruner, Gagne, and Friedus is based upon a theory of
 
1ogically sequential steps toward a higher level ski ll. Piaget's
 
theory is based upon the steps through which cognitive deve1op­
ment moves. Bruner emphasizes only three basic levels of deve­
1opmen t wh i ch are sequent i a1 and dependent on the mastery of
 
lower level concrete thinking 1 eve1s. Gagne"s learning theory
 
also depends on an ordering of ski lls. It is not a developmental
 
design as with Piaget and Bruner, but an ordering of behaviors
 
that ultimately lead to a final goal. The sequence of enabling
 
behaviors must be precise for the final goal to be accompl ished.
 
It can safely be concluded that a major trend in the design
 
of arithmetic curricula is recognizing the need for a strict
 
sequencing of learning steps, whether they are developmental or
 
enabling ski 11 sequences. Another impl ication is the necessity
 
for using concrete manipulatives throughout an arithmetic
 
program. Piaget, Bruner, Gagne, and Friedus base their learning
 
theories on teaching arithmetic concepts through experience.
 
Montessori and Fernald also have based their instructional
 
programs on a manipulation of concrete objects.
 
Columbia University organized CAMP (Concepts and
 
ications of Mathematics Project) in 1968. This project
 
16
 
addressed the probiems o-f teaching ari thmetic to learning
 
handicapped chi ldren. The project offered several suggestions to
 
improve the arithmetic education of the learning handicapped
 
student. The first suggestion was to design mathematics
 
laboratories in which mu1tisensory aids, such as overhead
 
projectors, measuring devices, and calculators could be used.
 
The second suggestion was to use flow charting as a device to
 
analyze a problem and to break it down into basic parts. The
 
flow charting forces the student to ask and to answer questions
 
about the problem to focus attention and solve the problem in the
 
correct order.
 
The third suggestion offered by CAMP was to encourage
 
students to use calculators. Students would be motivated by the
 
machines, they would be able to check their work and become
 
fami l iar with the equipment.
 
Fourth, the study suggested the use of tapes with lessons for
 
dri ll that are especial ly affective for students who are non-

readers. Programmed materials were also suggested for use with
 
learning disabled students because they provide immediate
 
18
 
feedback.
 
In Tearh i np tia±bjenta±ics ±x} Chll-dcen uu-tJi Sperial Nepfis, the
 
authors offered the results of recent studies addressing the
 
mathematics education of learning disabled children. The studies
 
found that the more time that a chi ld was actual ly involved in
 
solving an arithmetic task tlie greater the achievement in
 
arithmetic. When a student is kept on task and directly involved
 
in finding the solution of the problem the chi 1d's understanding
 
of the process seemed to increase.
 
17
 
The studies also -found that activities should also be
 
designed to lead to success. Success with one learning
 
experience will lead to another. The chi 1d''s motivation wi ll
 
increase and so wi ll sel-f-esteem.
 
The diagnostic-perscriptive teaching process was also -found
 
to be very success-ful with learning handicapped students. The
 
teachers with the better diagnostic ski l ls were able to modi -fy
 
teaching strategies and curriculum immediately.
 
The increased time spent providing students with direct
 
feedback increased both time on task and achievement. Aids,
 
parents, and volunteers also provided increased feedback. Small group
 
instruction may provide the best setting for mathematics
 
instruction. It allows the teacher to provide quicker feedback
 
to a larger number of students and allows the students to receive
 
19
 
feedback from their peers.
 
In 1973, Brainerd introduced research that offered a sequen
 
tial development of arithmetic ski lls. The first level is to
 
allow chi ldren to manipulate objects. Chi ldren should be allowed
 
to touch and to discover number relationships on their own.
 
Talking about arithmetic concepts is not productive at the first
 
level of instruction.
 
The next level is to al low the chi ld to recognize 1 ikenesses
 
and differences among objects. As the chi ld learns to
 
discriminate, he or she wi ll learn to categorize by physical
 
characteristics. When the chi ld is able to accomplish this
 
level, differences can be noted and classified which will lead to
 
abstract thinking.
 
18
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When the objects can be successfu11y grouped acqording to a
 
coiwnon characteristic, then the concept o-f sets can be taught.
 
Attribute blocks or any smalV objects can be used for this
 
actiwity. When the child can group objects by characteristics
 
then they are ready to compare sets. One to one correspondence
 
is essential to an understanding of basic arithmetic ski 11s.
 
The chi ld is then taught ordination. Once the chi ld has
 
mastered the ordering of numbers then cardination will follow.
 
When the chi1d is able to classify and categorize by sets, his
 
experience wi 11 then lead to the knowledge of equivalent sets.
 
From this level the child is then able to perform simple additIon
 
using the associative and commutative properties of addition.
 
The abi l ity of the chi ld to recognize reversibi1 ity and and to
 
use conservation wi11 make th i s process easier for the chi1d.
 
Subtraction is the next operation for the chi ld to
 
encounter. Subtraction requires the knowledge of addition and is
 
based in reversibi l ity.
 
Addition and multipiication are closely related.
 
Mult i p1ication i s a h i gher 1evel sk i11 than addi t i on. If the
 
child has diffiGulty with the multip!ication operation it may
 
mean that the sddition operation was never mastered.
 
It is easy to provide concrete manipulatives to teach
 
addition, subtraction, and division, however, the same is not
 
true for teaching multipl ication. Bi11 Gearheart offered the
 
following pattern as a method for teaching mu1tip1 ication based
 
. 20 ■ ■
 
on addi t i on.
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2+2=4 to 2 X 2 = 4
 
4 + 4 = 8 to 2 X 4 = 8
 
8+8= 16 to 2 X 8 = 16
 
The above system uses addition as a basic -for teaching
 
rather than memorizing the multiplication tables.
 
The literature also suggests that the perceptual organiza
 
tion of the material presented should also be considered and
 
remain constant throughout instruction. If addition is intro
 
duced in a horizontal form then practice activities should remain
 
in the same form until the child has demonstrated the ability to
 
- 2.1 '
 
complete the operation vertically without confusion.
 
The second major implication of learning theories on teach
 
ing ari thmetic to 1 earning disabled children is the emphasis on
 
the use of manipulatives and concrete learning experiences.
 
Children should be directly involved in the process of learning
 
arithmetic. The use of manipulatives is integrally related to
 
the development of meaning. As children work with objects they
 
begin to see relationships. Plaget, Bruner, Gagne, Friedus and
 
Bralnerd all based their theories of development on the import
 
ance of cbncrete experiences.
 
A research study reported in 1984 found that lessons using
 
manipulatives have a high probabil ity of producing achievement in
 
arithmetic for learning disabled ChiIdren. Achievement was found
 
to improve at every ability level. The study also showed that
 
children do not necessarily need to manipulate materials them
 
selves for al l lessons. Watching the teacher use the materials
 
in a demonstration is sometimes as affective.
 
The use of manipulatlves has been a successful teaching
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strategy. A number of actiy|ties haue been developed to further
 
involve the 1earning dlsabled chi1d in 1 earning arithmetic
 
skills. Learning multipifeation facts can be frustrating and
 
difficult for a learning disabled chiId, therefore activities
 
such as, movement activities, storytel1 ing and singing can be
 
used to totally involve the chi ld in the activity without making
 
ft a tedious and frustrating experience. The more the chi1d is
 
involved with the instruction, the more the chi ld wi l l learn and
 
retain.
 
"Chisenbop" is a System of finger counting. It has been
 
used as a method of i n troduci ng i nstruct i on i n add i t i on and
 
subtraction and is only useful after place values have been
 
learned. The fingers on the right hand are the ones and the
 
fingers of the left hand are the tens. The fingers are then
 
depressed to represent numbers. This is a method that was
 
developed as a step between the manipulation of objects and
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symbolfzation.
 
Another method of teaching mu1tip1 ication and division facts
 
to learning disabled children that has developed is through the
 
use of visual imagery. Using a chi 1d's natural abi 1 ity to fanta
 
size can be a very useful strategy for teaching learning disabled
 
children. A chiId can be asked to imagine simple objects which
 
represent a specific arithmetic problem and then to think through
 
the solution. This is an affective technique for working story
 
■■24 
problems as well as operational arithmetic problems. 
In an extension of visual imagery and guided fantasy tech 
niques, Bi ll Gearheart suggested a type of symbolic 1anguage to 
21 
accoijnpanx arithmetic .instruct]on. The technique was first used
 
by Furth in 1966 as a method of teaching arithmetic ski l ls to
 
deaf chi ldren. It is very common for arithmetic disorders to be
 
acccwnpanied by language problems, therefore, this technique could
 
be of significant value when used with a child who has multiple
 
learning disabil ities.
 
The followinq is an example of the symbols that could be 
25 ^ ' ■ 
used. 
-f
-TV-

Another method that has been used to reinforce imagery and
 
concrete to symbol association is the overlay of dots on numer
 
als. The dots can be faded as the chi ld learns the numeral.
 
(a A .
 
T&Agbiipg fh<a M i 1 rii y biaadi.cap.p.&d ChJ.Xdc.ea offers a logically
 
sequenced program to teach multipi ication and division that is
 
based on the use of concrete experiences. Learning disabled
 
children may have great difficulty memorizing basic multipl i
 
cation facts, therefore, instruction must be based on understand
 
ing the basic additive quality of multipi ication. The authors
 
suggest the following sequence of steps to teach multipl ication
 
to learning disabled chi ldren.
 
1. Concrete experiences should precede graphic representa
 
tion.
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2. Addition should be related to the tnul t i pi i cat i ve pro^
 
.:■ ■ ■ ■ c.ess. 
3. 	 Flash cards, the tachistoscope, games, dice and work 
sheets should only be used to establ ish competency in 
immediate recal 1 or mastery o-f simple combinations a-fter 
children clearly demonstrate mastery of the underlying 
process. 26 
After chi 1dren are presented practical appl ication problems, 
and 	until the basic simple combinations are mastered, a multipl i 
cation table can be used. 
Division at the concrete level requires that the chi ld 
distribute numbers of objects into equivalent sets. Experience 
with small numbers should be presented numerous times and contin 
ually associated with the problem written in the conventional 
form. Manipu1ative actiVities with concrete materials is essen 
tial as a prerequisite fOr for dealing with- the computation of a 
division problem. In Piagetian theory, concrete operational 
thought is simi lar to physically manipu1ating concrete objects. 
A rapid move from concrete operations to symbolic operations is 
inconsistent with a learning disabled chi1d's abi 1 ities. 
Another trend that is being used in the classroom is the 
practical appl icat ion of computation to story or word problems. 
Activities are designed so that the chi ld sees the usefulness of 
the computation. The activity may also provide motivation and 
lessen the frustration of tedious computations. Cooking in the 
classroom is one example of teaching the students the practical 
appl ications of multipi icat ion and division operations. There 
are also materials that require that a chi ld read a restaurant 
menu to obtain the information for the computations. Resource 
books, such as Market Ma±b, Ueaii MaJih, and Newspappj;^ ida±.h provide 
23 
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practical appl ications of multipl ication and division. Boys might
 
be motivated to learn to work a computation to find the average
 
score of a basketball team's season.
 
Many chi ldren lack sufficient interactive and concrete
 
experiences necessary for the development of basic arithmetical
 
concepts. According to investigations by Piaget, actual
 
manipulation of concrete objects is essential for alteration of
 
. 27 .
 
mental structures and development of concepts.
 
There are several arithmetic programs that have been devel
 
oped that make use of the basic trends in instruction. The first
 
is Structural Arithmetic which was developed by Catherine Stern.
 
The materials include concrete objects, cubes, and pattern
 
boards. Problem solving is written into the program as a sequen
 
tial step.
 
The Sull ivan Arithmetic program is based on programmed
 
learning. It stresses the sequencing of ski l ls and emphasizes
 
the mastery of acquisition of computational ski lls. It provides
 
a system of immediate feedback and does not require reading
 
sk i 11s.
 
Cuisenaire rods are frequently used in arithmetic programs
 
for learning disabled chi 1dren. They do not constitute a
 
complete program but, provide supplemental materials. The
 
materials are rods of different sizes and colors and are used to
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develop concepts of l inear differences.
 
In conclusion, the l iterature concerning the teaching of
 
multipl ication and di v i si on sk ij 1 s to learning disabled chi ldren
 
seems to present several common trends. The basis of all of the
 
1 iterature centers on the necessity for a sequential arithmetic
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curriculum. The curriculum must accomodate the cognitiue deuel­
m- ■ ■" ■ ■ ■■ ' ■ ■
opmental stage o-F the students and the necessi ty of masteri ng 
foundation ski 11s before higher 1 eye1 skills, such as, multipli 
cation and division can be learned. 
A second thread that connects all of the research is the use 
of concrete manipu1atiyes throughout an arithmetic program to 
firmly establ ish basic concepts. The research has shown that 
arithmetic achieyement is greatly enhanced by the use of manipu^ 
latiyes. Other teaching strategies, such as visual imagery, 
symbolic arithmentic language and finger counting have be'en used 
successfully as multisensory techniques to increase achieyement 
in arithmetic. These techniques also have been used to help the 
child make the transition from concrete to symbolic thinking. 
^ Diagnostic-perscriptiye teaching has developed as an 
affectiye technique for assessing and adjusting the arithmetic 
curriculum for learning disabled students. This technique is 
based on the assumption that each chi 1d has different learning 
strategies and a program must have flexibil ity and be continually 
modified to meet the needs of a learning disabled chi Id. During 
a lesson, information may suggest that the child does rot possess 
adequate mastery of a baslc ski11. If skills are not mastered 
the teacher will need to back up and reinforce the weakness 
' before further learn ing wi 1 1 be able to take pi ace. 
Task analysis has also proven to be a valuable instructional 
technique. It breaks down 1 earning into smal 1 , sequential steps. 
Task analysis helps bui Id success into instruction. 
^ The 1 iterature also suggests that mul tipiicat ion be based in 
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a mastery of addition. Division should be taught as a
 
d i sassoc i at i ve process heavi ly based in the use of man i pul at i ves.
 
The traditional approach of requiring the chi 1d to memorize the
 
basic multipi ication and division facts may not be successful
 
with learning disabled students. The instruction should provide
 
!' ■ ' . 
alternative reinforcing activities for the chi ld to learn the
 
basic facts without the frustration of rote memorization. A
 
variety of techniques should be used to involve the learning
 
disabled chi ld in the multipl ication and division process. Once
 
the child understands the concepts, computation should be related
 
to practical applIcations. This trend seems to reflect the
 
research of Strauss and Lehtinen, that the learning disabled
 
chi ld must be taught to relate th© parts to the whole. By giving
 
^ the child a purpose for the computation a pattern can be realIzed
 
and successful1y internaiized.
 
The l iterature has also shown that a modification of a
 
chi ld's routine can increase achievement. A gradual increase in
 
the time on task wi ll increase learning. The activities should
 
be designed to lessen frustration and to increase successful
 
exper i ences.
 
"The qual ity and the quantity of educational re
 
search into the teaching of arithmetic is low. This a
 
serious problem, but it should not deter us from making
 
appl ications of theories and teaching strategies that
 
show promise. It should not be surprising to find that
 
many problems wil l yield to intervention of competent
 
teaching. Such strategies, would by definition, have
 
to be based on the current knowledge of cognitive
 
development, arithmetic ski 11s, analysis of error,
 
assessment of cognitive deve1opment and appl ication of
 
appropriate techniques in concert with well designed
 
materials. Children cannot wait unti l research efforts
 
are expanded nor can they be expected to make signifi
 
cant gains in arithmetic achievement by concentrating
 
on noneducational training." 29
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The trends in the 1 iterature emphasize the need for a highly
 
structured and wel1 piannedarithmetic curriculum. The
 
instructional must be broken down into sequential components to
 
provide an understanding of the basic concepts and applications
 
of the ski lls The learningdisabled chi ld must be taught each
 
component ski 11 careful1y before higher level skills can be
 
attempted.
 
The basic strategies include the use of manipu1atives
 
whenever possible* The instruction should also attempt to
 
involve as many Of the child's senses as possible. Merbal izing
 
the steps in a problem or drawing a picture may provide the
 
learning disabled child with the necessary information to
 
complete the problem successfully. The arithmetic curriculum for
 
the 1 earning disabled chi 1d should rely on organization,
 
concreteness, and continual review of basic ski lls.
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FACTORS INFLUENCING THE ACQUISTION OF MULTIPLICATION AND
 
DIVISION SKILLS
 
In designing and modifiying arithmetic currlcu1 urn to meet the
 
needs of learning disabled or inefficient learners, the types of
 
disabii 1 ities that may influence arithmetic learning must also be
 
examined. Since perceptual and processing difficulties are
 
inMolved with dealing with 1 earning disabled chi 1dren, an
 
understanding of the possible areas of inyolwement is essential for
 
meeting the needs of the chi ld and the areas of deficiency which
 
are affecting the chi ld.
 
Kirk and Gal lagher provided the following definition of a
 
specific learning disabil ity;
 
"' A specific learning disabi l ity is a psychological or
 
neurological impediment to spoken language or percep—
 
^ tual, cognitive, or motor behavior. The impediment <1)
 
W is manifested by discrepancies amoung specific behaviors
 
and achievements or between evidenced abi 1 ity and aca
 
demic achievement, <2) is of such a nature and extent
 
that the chi ld does not learn by the instructional
 
methods and materialsappropriate for the majority of
 
chi ldren and requires special ized procedures for devel
 
opment and <3) is not primari ly due to severe mental
 
retardation, sensory handicaps, enotional problems, or
 
lack of opportunity to learn.''" 30
 
Figure-Ground Disorderss
 
Learning disabled students with a figure-ground problem may
 
easi ly lose their place on a page, not complete al l of their work
 
or have difficulty copying arithmetic problems off of the board.
 
In addition, a learning disabled student may become confused by al l
 
of the numbers and symbols on a page of arithmetic and copy parts
 
of other problems inappropriately.
 
Figure-ground disorders severe 1 y i nterfere wi th the abl l i ty
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i ■ ; . : , ■ . ■ ■ ■ ■ ■ y ' . .v ■ , ■ 
to solve arithmetic problems which require more than one step, 
such as l ong division or multipie digit multipi ication. Chi 1dren 
with figure-ground problems may see individual digits in 
isolation rather than the total problem. 
Some children may also have problems with auditory figure-
ground defici ts. They cannot f'lter out extraneous noise. This 
disorder may also interfere with a student"s abi11ty to hear 
number patterns. Oral counting is a common method of teaching 
pre-mu1tip1 ication ski11s to younger students. 
Bold Discriminations 
Students with 1 earning disabi 1 ities do not perceive numbers 
correctly. It is very difficult for these children to copy from 
^ 
the board or write dictated numbers. They tend to write numbers 
backwards and may not even realize the reversals. 
Discrimination disorders may interfere with counting coins 
and telling time. The chi ld may not be able to tell the differ 
ences in the sizes of the coins or the differences in the design. 
Tell ing time may be difficult for the chijd as he or she may not 
be able to discriminate between the smaller and the 1arger hand 
on the clock. 
In the fol 1owing examples the chi 1dren knew how to complete 
the operations, yet because of perceptual problems solved them 
incorrectly. In the first example the student read the 9 as a 6. 
In the second example the student read th® ^ a 2. The third 
example i 11ustrates the problem when the sign is misread. 
^ 
^r- S 
*■ ■ ■ 
, . 
■■ 
9 
■ ■ ±2 
13 
■ 
■ 'l' 
, 4^. 
xz: 
294 
■ , 
^ .. 
^4 
.±a 
492 
■ . 29' 
A child with an auditory discrimination problem may be
 
©
 
unable to hear numbers correctly. The Chi ld's abi l ity to count
 
may be effected. They also may miss the endings of words, they
 
may develop a counting pattern, such as ... 9, 10, 11, 12, 30,
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40, 50.
 
Reversals:
 
Chi ldren experiencing reversal problems might reverse an
 
individual numeral or reverse the sequence of numbers. This
 
problem leads to errors in computation. The most common
 
reversals occur in two digit numbers, 21 for 12, 32 for 23. The
 
following example i llustrates how reversals can effect
 
mu1tip1 ication computation. In the first problem the student
 
read 31 for 13. Then the digit 1 was correctly multipi ied and a
 
9 offered as the product. In the secdnd probl®*^ digi ts were
 
reversed when they were written down.
 
2
 
13 58
 
X2 X£
 
99 477
 
Spatial and Temporal Disabilities:
 
Learning disabled chi ldren experiencing problems with
 
spatial organization have difficulty learning "right" and "left,"
 
"up" and "down," "top" and "bottom." The Understanding and
 
location of these spatial designations are very important in
 
successfu11y comp1et i ng ar ithmetic problems.
 
Children with problems in temporal organization may be able
 
to tell time, but may not be able to organize their working time.
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Motor Deficits:
 
Learning disabled chi ldren may be unable to write numbers
 
successful ly because of motor difficulties. They may expend so
 
much effort trying to form the numeral correctly that they forget
 
what they are supposed to be doing.
 
Memory Deflefts:
 
Students with memory deficits may not remember what has been
 
taught the day before. The student may haue a short term or a
 
1ong term memory defIc i t. A ch i 1d with a short term memory 1oss
 
may be unable to remember a probl ern wr i tten on the board 1 ong
 
enough to copy it on paper. The child will need to check the
 
board continuosly to confirm what is to be copied down.
 
Visual and auditory short-term memory problems can interfere
 
with a student's abil ity to solue word problems.
 
Arithmetic requires a great amount of rote memorization of
 
basic arithmetic facts and basic operational patterns. Chi ldren
 
with memqry problems wil l find even basic operations very
 
frustrating. Misual ization techniques and overlearning can be
 
used to increase memory skil ls.
 
Children with learning disabi lities may also have memory
 
sequencig problems. Sequencing is a very important arithmetic
 
skill. The chi ld may be unable to complete a mu1tip1 ication or
 
division problem successfu11y because the sequence of steps
 
required to solve the problem cannot be recalled. Subtraction,
 
division and mu1tip1 ication present the greateds difficulty for
 
children with sequencing problems.
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The fo1;1 ow i ng examp 1e shows a ch i 1 d w i th a memopy d i sorder.
 
The chi ld yery l ikely understands the method, but cannot retain
 
the sequential information long enough to solve the problems.
 
Z 
9 6 5 
4r38r 59 97 
2^ X32 X4a 
27 413 776 
24 3BS 
3 4656 
Intergpative Deficits:
 
Problems occur when chi 1dren have problems putting together
 
what they have learned. A learning disabled chi ld may have
 
difficulties reading multidigit numbers caused by closure
 
problems. The child may be able to read a group of numbers in
 
sequence, but unable to recal1 a number that i s missi ng.
 
Children with expressive language problems may not be able
 
to explain oral 1y how to solve an arithmetic problem, but may be
 
able to complete a written assignment.
 
Receptive language disabi11ties manifest themselves as
 
difficulty foilowing directions, understanding arithmetic terms,
 
and difficulties solving problems that deviate from the original
 
i nstruct i on.
 
Behavior Problems:
 
There are three main behavior problems that may directly
 
effect a ch iId's abi 1 i ty to learn mult i pi i cat i on and di v i si on
 
ski l ls, distractabi1 ity, perseveration and impulsivity.
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Distractibi1ity:
 
Chi ldren that are easi ly distracted may not be able to
 
sustain their attention long enough to ccwnplete an entire page of
 
arithmetic problems. These children are distracted by external
 
and internal stimul i that they may be unable to ignore long
 
enough to complete a multipie step multipl ication or division
 
problem. A chi 1d with an attention span of 120 seconds may
 
experience nearly total fai lure trying to complete a multi-step
 
mu1tipi ication or diV I si on problem. Children experiencing such
 
attention deficits should have their work load modified.
 
Perseverations
 
A chi ld with a perseveration disorder may continue to
 
perform the same operation on an entire page without noticing
 
that the si gns may be different. The behav i or i s compu 1si ve and
 
should be corrected immediately.
 
ImpulsiVity:
 
The impulsive chi ld may give irrelevant answers during
 
instruction. Estimating ski lls are very difficult for the
 
impulsive chi 1d to master. An impulsive chi 1d may have
 
d i ff i cu11 i es comp1et i ng one problem before mov i ng to another.
 
The l iterature regarding 1 earning disabi l ities and
 
arithmetic ski lls agrees that the above characteristics are the
 
most common and significant that may affect arithmetic ski 1 1s in
 
the learning disabled. These characteristics must be considered
 
along with the student's developmental stage as essential indica
 
tors of the direction in which the arithmetic curriculum should
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be guided and modified. The goal of any curricu1 urn is to meet
 
f'^
 
the child's needs at whatever level of functioning, and however
 
the disabi l ity manifests itself. The arithmetic curriculum must 
■ ' I ■ 
be kept flexible and responsive to aniy changes that might be
 
necessary to meet the needs of a particular child. The curricu­
1um must be carefully structured to provide a strong an sequen
 
tial foundation upon which to base ac^ditional learning.
 
The 1 i terature def i ned two basi cj categories of arithmetic
 
disorders, one based on a language disorder and the second based
 
on a disturbance in qual itative thinkjing and organization. The
 
■ ■ ■ I ■ ■ ■ ' 
latter category of arithmetic dysfunction, dyscalcul ia, can
 
simply be described as an arithmetic disabi 1 ity not due to a lack 
' ■ ' . 32 
of intel 1 igence or a lack of instruction. 
i . ■ 
Researchers feel that it is rare' for dyscalcul ia to occur in 
. ' ■ • 
isolation. It usually is present with other disabi l ities.
 
! '
 
Johnson and Myklebust l ist the following characteristics as those
 
most commonly found in chi 1dren with arithmetic disabi l ities.
 
1) Deficiency in visual-spatial j organization and nonverbal
 
integration 2) Extraordinary auditory abil ities and often talk
 
early 3) Many excel in reading 4) Some have faulty or
 
incomplete knowledge of body image Some have a disturbance in
 
■ ■ . ' I ■ ■ ■ ■ , ■ ■ ■ ■ 
visual-motor fntegration 6) They often have directional
 
orientation 7) Often show poor distance and time concepts 8)
 
' ■ i 
Often score higher on verbal than nonverbal tests.
 
Other researchers l ist spell ing (jjef i c i enc i es, left-right
 
disor i entation and spat i al-sequent i al disor i entat i ons i n addi t i on
 
I ■ ■ ■ ■ ■ ■ 
to the above 1 ist.
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In 1974, Kosc i dent i fied six sfjec i fie forms of dyscaleul ia.
 
r-'\ ■ ' I ' ■ ■ ■ ■ . 
Usrbal dyscaicu1 ias People uiith this form of dyscalcul ia
 
■ ■ ■ ^ ^ ■ ■ ■ ■ ■ . ■ i 
are unable to name the amounts repre|sented by objects or the
 
yalue of written numbers although they are able to read or write
 
a dictated number.
 
■ ' ■ ■ i , 
tognostIc dyscalcul i a: Thi'S -form of'dyscalcul i a is a
 
disturbance in the ability to manipup ate real or pictured items.
 
The student may not be able to placed the same number of sticks on
 
a table to equal the number in a picture, or arrange objects from
 
smallest to largest. ■ 
Laxical dyscalculias This disorder concerns the inabi l ity
 
to read mathematical symbols. The chi ld may be- unable to read a
 
single digit or the signs of operatidn. The child may also
 
interchange similar 1ooking dlgits. |
 
Graphical dyscalculias Graphical dyscalcul la frequently
 
■ J . ■ , 
occurs when dysgraphia or dyslexia i^ also present. The student
 
may be unable to write a numerical symbol for a dictated number
 
or symbol, but may be able to write the word instead of the
 
number. i
 
Ideognostical dyscalcul ias Thi sj i s the i nabi l i ty to
 
understand mathemat i cal re1 at i onsh i ps', i deas and mental
 
computation.
 
I , ■ ■ • 
Operational dyscalculias This jjisorder i s the i nabi 1 i ty to
 
carry out mathematical functions. It may result in the
 
interchange of operations. '
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A chi ld with a languaQe disorder may haue di -ff i cu 1 ty w i th
 
arithmetic not because he or she does not understand the
 
principles, but because the child's receptive language may not
 
allow him or her to understand the instruction.
 
■ ■ ■ ■ ■ ■ ■ • ■ - I ■ ■ ■ ■ ■ ,
i . . ■ ■ . ■ . . 
INSTRUGTICX^L STRATEGIES 1
 
The arithmetic curriculum for thje learning disabled ch i 1 d
 
must be highly structured. The design of the program should be
 
based on the developmental level of the child, previous instruc
 
tion and the area in which the chi 1 d exhilDi ts the disabi l ity.
 
The curriculum goals should include the introduction of a basic
 
vocabulary and a basic understanding of the foundation or readi
 
ness skills necessary to build an ari;thmetic curriculum.
 
The educational strategies in this project are offered to
 
faci l itate the teaching of mu1tipi ication and division to the
 
learning disabled student. The strategies are presented in a
 
sequential manner to bui ld on a chi ld's previous learning and
 
to provide a sequential foundation in which the learning disabled
 
chi ld can learn to understand the multipi ication and divisi on
 
operat i on. I
 
The following is a 1 ist of sugge;stions that should be
 
■ ■ ■ ■ ' , ■ ' ■ ■ - i ' ■ ■ • ■ ' 
considered when teaching arithmetic ski11s to the learning
 
disabled ch i 1d.
 
Instructional strategies must have structure built into
 
them. The learning disabled student functions most successful 1y
 
in an environment that provides strong guidance and direction.
 
The instruct i onal act i vi ties must refilect this structure.
 
36
 
  
4' '■ 
0^' 
The 	learning disabled chi ld also requires continual 
repetition and review. New activities should only be introduced 
after the child has been adequately prepared. 
The 	 teaching of arithmetic ski 11s lends itself easi ly to 
structure, revi ew and repet i t ion. The act i v i t ies in this project 
are 	offered as reinforcement act i v i t ijes that wi 11 support the 
needed repetition and review of division and multipi ication 
sk i 11s. i 
' ! ■ ' ■ ■ ' , ' ■ ■ ■ 
1. 	 Give a chi ld a small number of problems to do at one time. A
Chi Id may only be asked to complete one problem. 
2. 	 The chi ld should be allowed to use concrete manipulatives 
whenever possible. The task should be designed to avoid 
abstractions and be as simple as possible. 
3. 	 The chiId shoul d be gi ven as much time as need'&d to compl ete 
a task. No t ime 1 imi ts should be placed on an ari thmetic 
acti V i ty. i 
4. 	 If the child cannot copy a problem from the board give him or 
her a copy of the problem wr1tten on paper. 
5. 	 Avoid al1 distrac tions, v i sua11y and audi tor i1y. The ch i1d 
should be working at a desk or table that is clear of all 
other materials. Noise distractions should also be 
el iminated. 
6. 	 Give the child a mbdel from which to complete a multiplica
tion or division problem. Each operation may require several 
steps, a chi ld with a memory deficit may have difficulty 
remembering the sequervtial steps. 
7.. 	 Look for what the chi ld has done correctly, not only for 
mi stakes. ! 
8. 	 If the child has dlffiCulty with expressive language do not 
require that he or she explain the problems that have been 
completed. 
' . ■ ' , ■ , - • ■ ■ ' ! ■ ■ . 
9. 	 Show the student how to organIze|his or her paper. Use graph 
paper, color coding or folding td help the child see rows or 
columns. 
10. 	For a chi ld with auditory discrimination problems, place the 
child at the front of the class So he or she can also use 
visual cues to help understand what is being said. 
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11. Fop a chi Id wi th an audi topy mernopy ppoblem, give dipeGtions
 
i n smal1 un i ts.
 
12. Ppow i de the ch i 1d with spec i fie c ipections and with easi ly
 
attainable goals. 33
 
The leapning disabled child ppesents specific ppoblems that
 
must al ways be consi deped when,ppesent i ng a 1esson op desi gn i ng
 
an apithmetic ppogpam. An undepstanding of the type of
 
disabi l ity a chi ld may possess is essential to the success of the
 
instpuction. If a child has a difficulty ppocessing auditopy
 
infopmation then the initial instPuction might be ppesented
 
V isual1y.
 
Teaching the leanning disabled chi ld pequipes the use of a
 
wapiety of teaching stpategies. The chiId's specific disabi l ity
 
apea must be consideped and the instpuction designed to
 
compensate fop the disabi 1ity^
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 PROJECT DESIGN
 
One o-f the purposes of this curriculum project is to prouide
 
a resource guide offering activities that wi 11 help to teach
 
mul i tipl ication and division ski 1 Is to learning disabled chi Id­
ren. This project does not purport to offer a total arithmetic
 
program, only act i v i t i es wh i ch wi 11 enr i ch and offer a var iety of
 
activi ties directed at the mastery of basic multiplication and
 
d i V i si on sk i 1 1 s.
 
The project is designed to incorporate the information from
 
the 1iterature review into se1ected activities. This project
 
wi l l present mu1tip1 ication first, followed by division. Each
 
section wi l l be divided into three parts. The first part wi 11
 
offer actiVities to teach the basjc concept of the operation.
 
The second part wi 11 provide activities to teach and reinforce
 
basic facts that will eventually lead to mastery of the fact.
 
The final part wi l l offer activities that wi l l al low the
 
computational skills to be appl ied.
 
A learning disabled student who has been labeled as having
 
dyscalcul ia or acalcul ia wi ll have l ittle succes learning
 
multipl ication and division in the regular classroom setting.
 
These chi1dren require smal1 group instruction that focuses on
 
providing concentrated practice in the areas of need. The
 
learningdisabled chi 1d may also possess a relatively short
 
attention span, therefore, activities that are motivating and are
 
able to maintain the chi ld's interest are of particular value.
 
This project is designed to suggest small group activities to be
 
used with learning disabled students. The activities were
 
■ 39 . 
selected for motivational value, abi 1 ity to provide concentrated
 
guided practice, lack of direct competitiveness with other
 
students, the use of instructional methods, and the possibi l ities
 
to modify the activity to suit the individual child.
 
The project is designed to use information about the learning
 
disabled chi 1d and to incorporate the information into useful and
 
productive activities to teach multipi ication and division.
 
The seguence Of activities begin with teaching the concept of
 
the operation. These basic activities are heavi 1y dependent upon
 
the use of manipu1atives to firmly establ ish a basis for the
 
operat i on.
 
The actiVities that fol1ow the concept formation are designed
 
to provide practice that wi 1 1 1ead to mastery of the basic facts.
 
They wi 11 give the learning handicapped child practice that wi ll
 
lead to easy manipu1 ation of the mu1tip1 ication and division
 
process-.
 
The final sequence offers practical appl ications of each
 
operatlOh. This section wil 1 provide the learning handicapped
 
child with an opportunity to use the knowledge that has been
 
learned and wil1 provide a purpose to each operation.
 
The activity section is numbered as a separate section of the
 
project so that it may be used apart from the complete project.
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ACTIVITIES FOR TEACHIN6 MULTIPLICATION AND DIVISION TO LEARNING
 
HANDICAPPED STUDENTS
 
MULTIPLieATION
 
OBJECTIVE! To teach th« concept of mul111 ication to learning
 
handicapped students using arrays.
 
Actiuity Li
 
Materials! string or cord and counters
 
Procedure! Give students counters, such as buttons or beans
 
and seueral pieces of string. Direct the students to arrange the
 
counters in a rectangular display. Use the string to diuide the
 
array into rows or columns. A variety of arrangements should be
 
made and discussed with students.
 
When the concept has been establ ished the arrays should be
 
written down in the proper form to form a connection between the
 
concept and the operation.
 
0(0(0 00000
 
o(oyo
 
o 00 o o
O(o(o
 
o o o o o
 
 , ■ ■ f i u i i 
M«t»rla1s» graph paper with 1arge squares, penci ls, scissors 
Procedures Ask students to -fold paper to i 11 ustrate var i ous 
rectangular arrays. Have the tolded arrays cut out and labeled
 
as the 111ustration shows.
 
This activity can be extended by providing each chi1d with a
 
ten by ten centimeter oaktag board. The students use cover
 
sheets to i llustrate various multipiication equations.
 
2v2 2x4
 
1 1 a 3 4
 
Z4 s 7 ?
 
(ox4
 
0yid
 
Hateriaiss pegboard or geoboard
 
Procedures Use rubber bands to mark oft sections of the
 
pegboard that correspond to a specific multipi ication equation.
 
See the appendi X for fol 1 ow^up act i v i t i es.
 
OBJECTIVE: To teach multiplication to learning handicapped
 
atudents using the concept of sets.
 
i u i fV a*
 
Materials: bottle caps, beans, buttons, blocks
 
Procedure: Use the counters to illustrate the grouping of
 
equivalent sets. The use of everyday situations is very
 
effective.
 
0
 
o
 
2 teams of ch i 1dren
 
i n a game.
 
A-^
 
5 chi ldren on each
 
team.
 
How many chi 1dren in the game? 2 X 5 =
 
4 sodas, 2 straws in each glass.
 
How many straws in all? 4X2=
 
[5^dl SI
 
OBJECTIVE: To teach the concept of multiplication to learning
 
handicapped students using the concept of repeated addition.
 
laictiuity 5:
 
Materials: concrete counters
 
Procedure: Use the counters to demonstrate that
 
multiplication equations represent the combining of groups of
 
objects. It must be emphasized that each group must contain the
 
same number of objects. The student can also be shown that
 
multipl ication is a more efficient process when deal ing with
 
larger numbers than addition.
 
  
OBJEGTIMEs To teach multip!icat learnihg handicapped
 
s^tudents using a number Vine.
 
W--3
Vifiir-

Actiuity 4:
 
Materials: model o-f a number l ine
 
Procedure: Numbers on the number l ine are used to
 
demonstrate the solution to a multipiication equation. The
 
following example i l1ustrates the solution to 5 x 3.
 
5 X 3 would mean 5 jumps ot 3 units
 
{ I j I — j —— j —-[ —— j —— j —— I j —— I —— I I i I
 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
 
OBJECTIVE: To teach and reinforce basic multiplication facts to
 
learning handicapped students.
 
There are one hundred basic mu1tipi ication facts to memo
 
rize. This task may be dverwhelming for the learning handicapped
 
student Unless the student is taught through a specific system.
 
First the student is giyen a multipl ication table on which
 
to keep track of the progress in learning the basic facts. The
 
goal is to teach the easiest subsets of facts first. The student
 
can see that the the zero subset and the one subset are very easy
 
to learn. The student can iironediately record that two
 
multipl ication subsets have been learned.
 
The next step is to learn the two and five sets of facts.
 
Students can easi ly learn these facts by "skip counting" or
 
counting on their fingers. When these facts have been learned
 
^ J the student has learned almost half of the one hundred basic
 
facts.
 
The fourth group of facts to learr includes the three, four,
 
six, seven, and eight sets. The nines are learned next.
 
A<-ftui»v 7' The Tmos
 
Materials: egg carton, box of crayons <wi th two rows),
 
buttons, beans
 
Procedure: Use the model of art egg carton or a box of
 
crayons to i llustrate multipl ication set of twos. This is a good
 
place to introduce or review the commutative properties of
 
multipl ication. Two rows of six equals the same as six rows of
 
two. Instead of learning a single fact the student is actually
 
learning two facts.
 
^ciiuLAx a: Skip Counting
 
Materials: manipulatives or number l ine
 
Procedure: The student can be taught the twos by l ining up a
 
row of buttons or beans. Every other button or bean is moved out
 
of the line. Then the student begins counting and notes the
 
number of the button or bean that has been moved. The activity
 
can be done orally. The student can also be directed to write
 
down the number of the object that was moved.
 
The same procedure can be used with a number l ine. Noting
 
every other number.
 
Arf i u i fy £: Learning Fives with Money
 
Materials: pennies, nickels, quarters
 
Procedure: This actiVity can be used if the chi ld has an
 
understanding of the value of coins. First review the value of a
 
penny, nickel, and quarter. Demonstrate using coins that -fiwe
 
pennies equal one nickel and -fiue nickels equal one quarter.
 
Write out the equations as they are discussed.
 
ActLuiity 10.; Learning Fiues with a Clock
 
.1 ■ ■ ■ 
Mater i alss c1ock Mi th moueable hands
 
Procedures Use this activity to relate the -five set to
 
tell ing time. Review the number o-f minutes in an hour, the
 
position of the half and quarter hours on the clock. Relate the
 
fives to clock times. Write out equations as they are being
 
demonstrated on the clock.
 
Additional equations can be written for the student to
 
complete. The student can use the clock to check the product.
 
3
 
10 10
 
15 15
 15
 
20
20
 
30
 
5X3= 15 5 X 6 = 30 5X4 = 20
 
 U-S Nines Finger Counting
 
Procedures Finger counting is a method used to help -figure
 
out the nine -facts. Label the -fingers on both hands consecutive­
ly, 1 through 10. To multiply 3 times 9, bend the third -finger.
 
Two -fingers represent the tens and seven fingers represent the
 
ones. ,V.;
 
To multiply 7 times nine, bend the seventh -finger. Six
 
-fingers represent the ones. The i llustration below shows how
 
■finger 	counting is used. 
2, 3 9 q
1 A A 4 10 
3 U 
3x9^27 7x-9 = 6.3 
Arti wl.tai; 12: Nine Patterns 
Procedure: Chi ldren can also be taught the nine -facts by 
remember ing patterns. The patterns can be demonstrated by wr i t ing 
the nines facts vertically. 
■	 18 
27' 
34 
45 
54 
43 
72 
81 
90 
The first pattern involves recognizing that if the ones 
column is fol lowed from the bottom to the top the numbers follow 
in sequential order -from 0 to 9. The same pattern is present in
 
the tens column, the numbers foilom sequentially, top to bottom,
 
0 to 9.
 
The second pattern involves matching pairs of numbers, the
 
f i rst wi th the 1 ast, mov i ng toward the center. The pairs of
 
numbers are in reverse order. For example, 09 is the reverse of
 
90, 18 is the reverse of 81, 27 is the reverse of 72. The
 
pattern follows through al1 of the products in the nine set.
 
13s Threes, Fours, Sixes, and Sevens
 
Materialss graph paper or blocks
 
Procedure: Four of the remaining facts can be shown as
 
perfect squares for children with strong visual cueing.
 
3x3=9 4x9=l<f CdX -3
 
C­
7x7=4q
 8x8=44
 
8
 
liletLuitY lAt Spin to 200
 
Materialsi spinner with digits 2,3,4,5,6,7,3, and 9 on it
 
Procedur'a: MuTti pl Y by nine the di gi t that appears on the
 
spinner. Students keep a running total o-f their products.
 
iu}fy iSi Triangular Flash Cards
 
Haterialss oaktag triangles, the multipiicand written in one
 
corner, the multip1 ier in a second and the product in the third
 
Procedurar Chi ldren practice basic facts in small groups by
 
showing flash card with one of the parts covered. Another chi ld
 
is to supply the missing eiement to earn a point.
 
42 48
 
ArMuity Multi-Fact Find
 
Materials: laminated gameboard with factors 2-9 arranged in
 
random order, deck of cards with products written on them
 
Procedure: After the cards have been shuffled, place cards
 
face down. The top card is turned over and placed on the squar#
 
that corresponds to the factors in the product. Players must
 
play a card adjacent to a card on the board. The winner is the
 
player with the most number of cards on the board.
 
X (o 8 5 ■5 q 2 7 
A 
5 
9 
(p 
dfitiluJLLtx 15$ Chalkboard Race
 
Procedure: Divide a group o-f students into two teams. Write
 
numbers from 0 to ? in random order on two places on the
 
chalkboard. A player -from each team goes to the board. The
 
teacher directs the two players to multiply each number by
 
another number. The -first player to write all of the products
 
correctly earns a point for the team. A different multipi ier
 
should be selected for each set of players.
 
Aff i u i 1 ft i Mill t i pi i rat i on Grid
 
Materials: Laminated multipl ication grid, grease penci l
 
Procedure: This activity can be an individual practice
 
activity or a small group activity. Distribute laminated grid to
 
one or more students. Direct the students to fi l l in the grid as
 
fast as possible. The activity can be timed or used as a self-

correcting activ ity With the answers avai lable.
 
X 1 2 3 5 6 7 69 
1
 
2
 
3 
4 
5 ■ 
(p
 
7
 
8
 
9
 
»■ 
10 
Art i u i fy 12: Secret Messages
 
Materials: a l ist o-f multipl ication equations to complete, a
 
l ist o-f letters that correspond to the products in order, a
 
secret message.
 
Procedure: Direct the students to complete the
 
multipl ication equations. Then -fi l l in the secret code with the
 
letters in the same order as the equations. See appendix.
 
2fl: Troubled Triangles
 
Materials: a triangle that has been cut apart -for the
 
student to reassemble, -factors written along the inside edges o-f
 
the triangle which correspond to products written on the opposite
 
edge, large piece of paper, paste
 
Procedure: Direct the students to reassemble the triangle
 
by matching the factors with the product. When they have
 
constructed the triangle, glue it to the paper.
 
/^ 
Od\
 (0 \
/ ®
 /20 28\
 
A2X10 4x7 K
 
4\
\ cr \  \ M ^ / \
 
•0 / \
 
/
 
\
 
11
 
ZL: Seven Straight
 
Materials: gameboard, two sets of markers
 
Procedure: The ^irst player chooses any square on the board
 
and gives the factors and the product. If the player is correct
 
he places a marker on the square. If the player is incorrect he
 
loses his/her turn. The second player does the same. The winner
 
is the first player to cover seven squares in a row, column, or
 
diagonal.
 
2x9 5x5 3x5 2x5 ^xi 2x5 3x(b
 
3X5 9x1 2x2 9x2 5X(p Gx7
 
'gxS 7x7 7x9 Xox9 (ox.(c> (cx3
 
5x5 qx3 ^X5 5y^
 
3x3 7x(p (px9 Qx2 (pXQ 5x9
 
2x^ (o X8 5 5x9 9x9 9x1
 
9x9 Q^(p 9x7 9x5 7x9
 
12
 
  
 
 
6c±.iui>tjc 22: Checkerboard
 
Materi als: a checkerboard wi th mult i pi i cati on -factors
 
written in each square, two sets o-f markers, 64 squares to cover
 
gameboard
 
Procedure: Each player covers the -factors with the correct
 
product -for the problems -facing him. The factors should be
 
written on the backs of each card to they can be checked. The
 
player who completes his/her half of the board first and
 
correctly wins.
 
E*-|7
1x1;b*S
5x3 
AXf7
 
% 
, '"I
 
ZxS
M

«*'3-
7*74
 
m 
ixK) 
5x11
<71X01
 
> f,
 
mw:
n
EX2
^x7; 
I.x6>;
LH
 
..,1
 
mii 
8|
PT
 
'.fey
 
StSi, 
ill 
b*£ 
b^S
 
S»Jiw
 
6XZ 
<^XS 
•hXS 
SXfi
 
*>
 
1-*.
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23: Multipi ication Match
 
Materials: 12 multipl ication -fact cards, 12 answer cards
 
Procedure: Shuttle the cards and lay them out in 6 x 4
 
array. The tirst player turns over two cards. It the
 
multipl ication tact matches the product the player keeps the
 
cards. It the cards do not match, the cards are placed tace down
 
again. The second player turns over two cards and tries to match
 
a multipl ication tact with a product. The game continues unti l
 
all cards have been matched. The player with the most pairs is
 
the wi nner.
 
2^: Cover Up
 
Materials: gameboard, cards with multipl ication tacts that
 
correspond to the products on the mat
 
Procedure: Al l squares are placed tace down. Each player
 
takes ten squares. The tirst player matches a square with a
 
product and places that square on the appropriate square on the
 
gameboard. The next player must play a square that touches the
 
tirst covered square, horizontal ly or vertical ly. It the player
 
cannot play one ot his/her squares another square is drawn trom
 
the pi le. The winner is the tirst one to play all ot his/her
 
squares.
 
X 1 25 5 (o 7
 
1
 
2
 
3
 
H
 
■ 
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OBJECTI^i^E: To teach the practical appi i cat i ons o-f multipl ica
 
tion.
 
23: Appl ications o-f Multipl ication
 
Materials: objects to use as e>{amples
 
Procedure: Use common objects to i l lustrate examples o-f
 
multipl ication. The problems can be presented oral 1y, wisual 1y,
 
or i n lAir i t i ng.
 
Planning a Party
 
5 students
 
3 cookies each
 
There were -f i ve ch i 1 dren at the birthday party. Each chi ld
 
received 3 cookies. How many cookies did the chi ldren receive?
 
5 chi ldren X 3 cookies each - total number o-f cookies
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DIVISION
 
OBJECTIVE: To teach the concept of division
 
Mater i a1s: counters
 
Procedure: 6ive each student twelve counters. Ask them to
 
divide the counters so that "you and I have the same number of
 
counters." Discuss the results. Ask the students to divide the
 
same number of counters so that there are three equal amounts.
 
Use the same procedure with eighteen counters.
 
An overhead projector may help if a group of students are
 
participating in the activity.
 
Materials: students and objects around the room
 
Procedure: Ask a student to choose five other students. Ask
 
these students to stand in pairs. Draw chalk circles around each
 
pair. Discuss the results. Ask the same students to arrange
 
themselves into two equal groups. Discuss the results.
 
Ask a student to gather up al l of the coats in the room.
 
Ask the student to place them in two equal piles, then into three
 
equal pi les. This activity can be used with any appropriate
 
objects in the classroom.
 
16
 
Materials: counters, paper and penci l
 
Procedure: Prov i de students w 1 th a given amount o-f counters.
 
Ask them to arrange the counters in even rows. An arrangement o-f
 
-fi -fteen counters mi ght look l ike the i l lustration below. Around
 
the counters draw a division bracket with three as the divisor.
 
Discuss the possible answers and what the divisor means in the
 
problem.
 
5

Ooooo
 
ooooo
 
ooooo
 
Actlui.±.x 22:
 
Materials: rubber bands and geoboard
 
Procedure: Ask the students how many pegs are on the
 
geoboard. Then ask the students to indicate grouping with rubber
 
bands, how many equal groups are on the geoboard. Discuss how
 
this activity could be written as a division problem. Writing
 
the problem using words -first may help the students understand
 
the process they have just completed.
 
<r • • ^
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Materials: one square centimeter cubes, penci l and paper
 
Procedure: Have students arrange twelve cubes in a row. Ask
 
them to remove three cubes at a time and stack them in separate
 
pi les. Then record the number of equal pi les. Use other groups
 
of cubes and fol low the same procedure. Discuss how the division
 
problem could be written.
 
31s
 
Materials: dupl icated activity sheets and penci ls
 
Procedure: The i l lustration below shows how the students can
 
be taught to recognize the equal subgroups in a division problem.
 
OBJECTIk^E: To practice basic division facts.
 
32: D i V i s i on Rummy
 
Materials: set of twenty-four cards that contain division
 
combinations, set of twenty-four cards that contain their
 
quotients.
 
Procedure:
 
1. The dealer shuffles the cards and deals seven to each
 
player. The remaining cards are placed face down to make a draw
 
pi le. The top card is turned up.
 
2. Players check their cards for combinations and matching
 
quotients. All matching pairs are placed face up to form a
 
number sentence.
 
3. The first player draws either the top card or one from
 
the pi le. If the player completes a pair he/she makes a number
 
sentence from them. A card is discarded and placed face up
 
beside the draw pile.
 
4. Play continues with each player taking his/her turn in
 
order.
 
5. PIay continues unti 1 one player has matched all of
 
h i s/her cards.
 
6. A point is scored for each number sentence that is made.
 
Act Lu Lfy 33: Password
 
Materials: gameboard, markers
 
Procedure: Each player must answer the division problems
 
correctly before they can pass through the maze.
 
•32r8
 
18-^(0
 
12t4
 
27f3
 
to
 
cr s

'sr 
-I• •I- •V­5; HOM^ 
<r 
CD
 
to CD
«r'—
 a 8 Z4f5 
cy> 
I­
I
 
A3r3
 
iSr'b
 
2Sf5
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J
 
ac±liLLJb6 34: Divide a Square
 
Materials: game pieces
 
Procedure: The game pieces have division problems written on
 
the edges whose quotients equal quotients on adjoining edges of;
 
, ■ ■ ■ ^ . . i 
the puzzle. The student is asked to assemble the puzzle by j
 
matching the equal quotients. i
 
A
 
1>>-
Ov
 
iP
 
«>
 
3A: Division Trek
 
Materials: gameboard, markers, die
 
Procedure: Each piayer rol1s the die. The player rol l ing ;
 
the highest number plays first. The die is rolled by each player
 
to determine the number of spaces to move. The player must I
 
correctly answer each space passed in order to advance. If a j
 
mistake is made, the player must return to the space where he o|r
 
she started the turn. The first player to reach the end wins.
 
54f<i, A&i(o llOfi !1 16,48 2443 
274-3 
8144 2147 40tS SOfS 
72fq 1844 A5r5 32f4 
18-rfc 1S43 6,347 4848 
2 OfS END 4247 
SrS 8-1 5(o4© 
Start. ^43 364G (3045 A04© 4344 S4-:9 
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OBJECTIW*E: To teach the practical appi Ications of division.
 
3^:
 
Materials: common objects
 
Procedure: Use common objects and tami 1 iar situations to
 
i llustrate appl ications of division operations.
 
8 candy bars
 
4 ch i Idren
 
How many candy bars wi l l each student get? <6ive each
 
student 1 candy bar unti l there are none left.)
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APPENDIX
 
Name. Date.
 
Fill in
 
X 0 1 I 3 4 5 6 7 8 8 
0 
1 
2 ' 
3 
-
5 -
6 
7 
8 
8 
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Name_
 
Solve each problem in the list below. Use x and = to find
 
the same problems hidden in the puzzle. Circle each
 
hidden problem.Some of the problems share a number.
 
examples:
 /mjX 2 4 8 1 0 3 8 24 to 6 8 5
 
\S/

7 5 3 6 7 1 9 3 8 9 6 9 54
 
II
 
2 8 6 7 3 5 3 4 5 20 7 1 0
 
9 6 7 0 0 2 9 8 3 9 0 4 2 6
 
9 6 2 26 8 34 45 5 1 27 4 9 42 6
 
1 4 4 18 0 30 8 8 4 22 8 16 36
0
 
6 5 48 8 5 56 4 5 6 20 64 72 10 4
 
Q
 
O
 3 16 8 4	 32 10 6 9 48 13 4 24 8 2
 
35
 
3
 
CL
 
CO 
3 10 34 12 5 1 5 0 15 29 0 2 2 4
 
V}
 
O
 
0
 
Q 9 3 19 5 31 6 2 35 1 6 23 18 9 8
 
c
 
o
 
03 28 4 1 4 10 0 21 9 27 8 2 16 4 18
m
 
O
 
16 1 26 7 3 4 12 5 6 45 13 8 6 32
 
2 0 0 8 47 9 12 3 30 9 18 25 14 6
 
5 4 37 16 9 36 19 17 11 6 2 17 36 2
 
10 20 0 7 11 5 22 0 37 54 8 24 0 12
 
Problem List
 
2x0= 3x2= 9x6=
 
3x4= 3x7= 3x3=
 
5x1= 3x8= 4x1=
 
Li
 
V	 8x6= 5x9= 0x8=
 
9x8= 7x0= 4x5=
 
2x2= 6x9= 6x2=
 
A.-i­
1x4= 2x4= 8x4= 
2x5= 8x2= 6x6= 
4x9= 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name
 
Solve the problems in the list. Use -j- and = to find the same Problem List
 
probtems hidden in the puzzle. Circle each hidden problem.
 54-9=
 
examples:
 
64-8=___
 
C54-^9 ^ 65 1 25 5 5 7 2 24 10 2 36
 
28-7=
 
11 10 18 0 5 1 61 3 9 7 3 9 16 6
 24-8=
 
I­
0-0=
 72 9 8 9 26 1 9 0 0 6 8 10 4 6
 
11
 49-7=_
 
0 7 17 0 0 8 5 0 63 9 7 4 8
 
18-2=_
 
54 7 43 5 10 0 10 24 7 15 6 28 0 9 40-5=___
 
7-7=
 6 9 64 8 8 0 I 3 24 6 4 41 11 3
 
24-6=.
 
9 76 38 9 14 6 12 8 4 19 4 74 3 3
 
36-6=
 
30 9 15 3 5 2 10 27 6 3 25 16 7 10 63-9=
 
15-3=_^
28 8 21 12 5 II 2 34 40 5 8 17 22
 
14-7=____
 
7 16 13 10 5 2 11 0 3 13 8 66 65 18
 25-5=.
 
4 14 71 7 15 46 6 0 7 7 7 1 14 2 72-9=
 
54-6=
 
18 12 24 8 3 4 6 6 1 8 51 7 7 10
 
9-0=
 
6 16 78 5 1 54 1 24 38 20 42 29 2 11
 24-3=_
 
28 4 7 5 49 7 7 81 18 2 9 4 3 23 6-6=_
 
28-4=
 
36-9=^^
 
9-3=_
 
2-0=_
 
10-5=_
 
too^
 
c?iooo^ cy
 
a<L^
 
ic; Carson-Deliosa Publ. CD-0911
 
9 7
 
9 7
X7
 
x9 7
 
9
 
9Ar9
X5
 
(o
 8
 
Jr9
 9
 S
 
XZ
 X7
 
9 £
 
xy
x9
 
5
 
X¥
2
9x¥­
xS S
 
8
 3X€' 5X

x(o
 
9
 
o,
 
A
 
Z 7
 
x7
x9
 5 7
 
xq
 
6
KJ
 
8 XS
 
XH
 
G O
X6
 
Sx^^
 
7x7= 6x8
 
r \ I ^ 6
 
Basic -fac-hs,
 
y^^9\

If i-he produch {red^ ygreei^
 
MM 19
 
q X 7­
€Jf. 
9 a 
<p 
6xz V 18 9 
(5» 8x7 
9x^ 9XZ 
6 
6 
ZX7 
36 6 
Zl ^ 7 
b 9x6 
(o Z7-r9 
3X 
9 
¥8 6 = 7^^ 
3Z a S¥ 9 
9X6 
7X9 
Z¥ 3 
6x7= 
7/L S6 7 ¥X8 SXs = \ 
8x8 
2x6 
Mixed 
prachice. If He number /n He one^s place Isi 
Z 3 
¥ 6 8 
green I ow/e 
red purpl V 
orange 
MM 18 
  
Skill: division by 2
 
Name
 
1 2 3 4 5
 
blue green yellow brown orange
 
z z.
 
zfz
 
zrz
 
z
 
zfa
 
8 z
 
•r
 8 z
 
o
 
o
 
G Z
/0'rZ:z
 
%l«
 
O
 
zfa
 
z CD
 
¥- 2j6
 
7 7
 ZHF
 
z
zTTo to
 zfd
 
ziT
 
ZTW
 8 Z
 
z
 
Math Mysteries - Divisior 
K K . ■ t ^ 
Copyright© Frank Schaffer
 
  
 
 
 
 
 
 
 
 
 
Concept: Multiplication, 2 digit by 1 digit, regrouping.
 
I +Kouatit +Kq+ MCOC
 
liked *v*e. S'ai'ff.
 
X
 
o
h
 
OC00
 
CO
 
X
 
Daffynition: Vampire
 
OCMC
 
CM
 
87 56 70 125 56 150 125 0 180 56
 
X
 
75 87 140 288 75 81 105 140 75 150
 
75 150 114 180 125 150 125 115 176
 
^ 35 ® 32 ^ 23 ^ 25
 
X 4 X 9 X 5 X 5
CM00
 
MC
 
o
 
M ,4
*^ 45 ' 25 ^ 25
 
X 4 X 3 X 5 X 6
 
P 35 S 29 W 28
 
X 3 X 3 X 0
 
     
 
 
 
 
 
 
 
 
Concept: Multiplication, 2 digit by 1 digit, no regrouping;
 
Riddlev"
 
16 26 80 39 96 16 39 60 46 
16 26 70 46 
16 
15 
80 
X 
96 
44 
CMO 
48 46 
? 
36 
39 
• 
15 
39 66 80 80 15 28 39 96 96
CMOC
 
CM
 
55 80 39 55 26
 
J X
 
)/(
 
^ 13 ® 14 ® 11 ^ 12 11
 
X 3 X 2 X 5 X 4 X 6
 
" 13 ' 10 32 ° 20
 
X 2 X 7 X 3 X 4
 
w
R 22
 T 15 ^ 16 Y 10
 
X 6
X 2 X 1 X 1
 
  
 
Concept: Division, 1 and 2 digit divisors, no remainders.
 
CM
 
Riddle: What is
 There i+
 
goes I >
CM
 
red and bright
 
has wire wheels?
 
7 9 2 20 21
 
4 10 11 15 2 8 20 7 5 10 11 3 7
 
7 3 11 1 12 6 15 11 11 21
 
A B E F G
 
25|25 9154 1 jl5 12|48 eUo
 
H 1 N 0 p
 
9l81 14l28 4|80 5|50 12I60
 
R s T W
 
3133 el42 30190 3|36
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 SECRET MESSAGES
 
1. AxA= 8. 8x4= 15. 3x3=
 
2. 7x2= 9. 3x4= 16. 5x8=
 
3. 5x7= 10. 0x8= 17. 3x3=
 
4. 4x5= 11. 3x5= 18. 2x2x2=
 
5. 3x8= 12. 4x7= 19. 3x3x5=
 
6. 7x3= 13. 5x6= 20. 2x5=
 
7. 5x1= 14. 6x7= 21. 9x2=
 
A=14 F=18 M=16 S=21
 
B=9 G=27 N=12 T=35
 
C=28 H=20 0=15 U=32
 
D=8 1=24 P=42 V=10
 
E=0 J=30 R=45 W=40
 
Y=5
 
16 4 2 3 18 11 7 11 8 19 6 4 11 10 6
 
15 10 12 11 1 10 16 4 10 9 7 11 8
 
6 3 10 14 5 9 3 11 2 15 5 17 14 8 18 18 13 10
 
Answer:
 
16 10 3
 
 Circle every other number. 
Twos 
10 
13 
30 
15 15 
5 07 8 
17 16 19 
1 
20 
10 
2/ 
II 
22 
IX 
23 29 
2X2= 
3X2= 
4X2= 
5X2= 
6X2= 
2 = 
2>2+^2=6 
7X2 
8X2 
9X2 
10X2 
11 X2 
Draw 2 sets of two flowers
 
WtiVc. iild O-Jcl irioYU^
 
yroloicms OuTidi OJlsuJ^vs.
 
Draw 2 sets of 2 balls.
 
Threes
 
Circle every third number.
 
\ X 4 5 cy 
/3 H IS /8 
XS Z7 76 23 30 
1 X3-3
 
2X3= 3+3=6
 
3x3=
 
4X3=
 
5x3=
 
6X3=
 
+Ke o-ddiliou proWe:
 
ojtvA ocasujer -for eo^c.W
 
TrvcLl'Vip\ico>-'VibTL problcTA.
 
Draw dots to prove that 2 X 3 =6.
 
Draw dots to prove that 3 X 2 = 6
 
7 
N 
31 
8 
20 
32 
q 
21 
33 
to 
22 
3H 
11 
23 
35 
/2 
36 
7X3= 
8X3= 
9X3= 
10x3= 
11x3= 
12X3= 
s 
0
)
 
O
)
 
C
O
 
G
L
 
1
 
J
 
o
o


 
0
o


 
o
+


 
0


 
o
0
0


 
0


 
S
P
A
C
E
 M
O
N
S
T
E
R
 M
U
L
T
I
P
L
I
C
A
T
I
O
N
 D
I
S
C
S


 
©
T
E
A
C
H
I
N
G
 S
T
U
F
F


 
'
j
 
.
.
.J
 
MULTIPLY BY 8
 
%
 
3L lA
 
X
 
<o 00
 
e

-h
6>
 
SPACE MONSTERS
 
MULTIPLY BY8
 
^ 0(XS
C #
 8x7
©TEACHING STUFF
 
O 4:
 
<b
 (p
o 4- 00
 
0)
 X 5?
 
K>
 
V>
 
Directions to Student:
 
1. Color and cut out the Space Monster on Page 13 that goes with this disc.
 
2. Cut along dotted lines on Space Monster.
 
3. Cut out this disc.
 
4. Connect the Space Monster and this disc with a brass paper fastener through the center
 
at the•and +.
 
5. HAVE FUN LEARNING YOUR FACTS. Lift up flap to check your answer.
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DIVISION WriteW W^ipe 
T.M. 
2fT 2[24 2|8 2[¥" 211^ 2|20 2pM 2[W 2flF 2|10 2[^ 2|T" 
3f^ 3|^ 3112 3 3)1^ 3|3r 3|l8 3[^ 3|T 3|30 3[36 3|"^
 
4[T 4pi6 4|12 4|24 4|20 4[3^ 4|28 4|40 4|36 4|48 4|44 4|8
 
5130 5110 5120 5150 5|35 5f40" 5|55 5j 15 5 j 25 5|5 5[45 5[W
 
6|72 6|12 6|30 6|54 6|36 6\M 6[42 6[W 6[l8 6\m 6[6 6|48
 
7|35 7|^ 7[14 7|28 7|42 7[^ 7|49 7[70 7|63 7|77 7|7 7|84
 
QfW 8|X 8[^ 8|40 8[^ 8|1^ Oj"^ Sfm 8|7^ 8|W 8(W 8[W
 
9[F 9|27 9|63 9|36 9|54 9|72 9|99 9f81 9|45 9|108 9|18 9[W
 
lOfTO 10|50 10|80 10|40 10|90 10]30 lOjlOO 10[^ lOjllO lOjlO lOfW 10|60
 
11177 llpPT 11[W MfW 11|121 11|33 ll jllO 11[44" 11|99 11|55 11|88 11|66
 
12[^ 12|132 12|36 12[1F 12|48 12|72 12pi^ 12|84 12|60 121108 12196 121144
 
LKP 1304 D
 
  
 
Date.
Name.
 
(a) (b) (c) (d) (e)
 
rUs"! - TzIgI !TT6] rij?] [z's]

1^1-+--I I—I.-4 + ^
 
1) 1 X:6' ixi3' ixiif: 'X:3: :x;3!
h--4-—I 1—1—I I 1 » ' 1 ' I—•—
 
I T I , I I ' I 1 I • «
 
l._JL_J J J I L—1 .1- L —4 |_ —-L —J
 
I~| r2"^6"i i"3'7"l ' I ! L^+^-I
 
'liiiij
 
L.)_) I-IJ L.;_) L.)J L.l-J
 
rrii' [n? [fUj rrw
 
Si; Si S3)

I I I I I I I I ' I ' ' '
 
L_J 1 i J I L.—±—J L-±_J
 
TTTe^ rrT^j |3jg] rill]
 
r I , I I I I I 1 1 1 I ' 1
 
L.l.J l-.X.J U-J-.J I—J..J l-.J-.J
 
riT3^ [zTsl [214] i\l&] [4]8'

4x141 Ixtzl ^ iX|2i

I—I—I I I I >—I— I—— ——
 
I I I I I I I I I ! J 1 1 1
 
U —J I I- L —-I I 1- 1 ^ ^ ^ L-.-J.~J
 
Skill:Multiplying two-place numbers by one-place numbers.
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ARRAYS Name
 
Activity 1 '
1
 
Outline rectangles to show the arrays and answer the questions that
 
follow.
 
1. Outline a 4 x 5 array. Outline a 6 x 4 array.
 
I'il
 
i-H:
 
i "
 
I "
 
I !
 
' -r;
 
2. How many dots are in each array outlined above?
 
3. How many different arrays can you make with 12 objects?
 
4. How many dots are shown in each of these arrays?
 
£ •
 
5. Two other arrays with 36 dots are 12x3 and 3 x 12. Name two more
 
arrays with 36 dots.
 
u
 
h
 
h
 
23
 
i
 
1-i
 
•  • • • 
ARRAYS Name 
Activity 2 
The number of dots in this 
array can be described with the 
number sentence given underneath it. 
Write a sentence for each array 
given below. 
5 X 5 = 25 
12.
10. 11
 
24
 
C 
ARRAYS Name
 
Activity 3
 
Complete the tables.
 
Picture
 
of the
 
Array"
 
Name
 
of the
 
Array
 
Number
 
of
 
Objects
 
in the
 
Array
 
Number of Rows
 
Number of Columns
 
Number of Objects
 
* * 
* * 
* * 
* * 
★ * 
* * 
6x2
 
12
 
4 5 8 7 4 
3 4 6 6 8 
12 24 24 ■ 56 28 
@ @ @ @ 
@ @0 @ 
@ 0 0 0 
@ @ @ (3 
0 0 0 0 
0 0 0 0 
0 0 0 0 
3 X 4 4 X 8 6 X 
42 
25
 
  
Skill: addition, simple
 
multiplication, labeling
 
Name
 
Finish the pictures. Find the answers. Labelyour answers.The first one has been done
 
for you.
 
EXAMPLE: 3boys 
Each boy has 2eyes. 
6 puppies 
2ears on each puppy 
How many eyes? 6eyes 
We can also say it like this: . 
How many ears? 
We can also say it like this: 
5 boxes 
3 balls in each box 
r I 
1. 7cones 
2scoops of ice cream on each cone 
5. 
L 1 r J L j 
How many balls? 
We can also say it like this: 
r~i 
How many scoops? ^ 
We can also say it like this: 
4trees 
6 apples in each tree 
2. 3dishes 
4oranges in each dish 
6. 
»/•*. 
How many apples? 
We can also say it like this: 
How many nrangftR? 
We can also say it like this: 
9turtles 
4legs on each turtle 
3. 1 box 
9 pencils in the box 
How many legs? . 
We can also say it like this: 
How many pencils? 
We can also say it like this: 
^ 1980 Educational Insights Math Story Problems No.2470
 36 
Name
 
Solve each story problem.
 
a. Joey uses 8 towels each time he washes his dad's car. He has
 
washed his dad'scar3times this week.How many towels did he use
 
in all?
 
b. Bob washed9cars today.Tony washed 4times as many cars as Bob
 
washed today. How many cars did Tony wash?
 
c. Jim uses6 buckets of water to wash his dad's car. He washed his
 
dad's car4times this week.How many buckets of water did Jim use
 
altogether?
 
d. Pam,Sue and Debbieeach washed 7cars today.How many cars did
 
they wash in all?
 
e. Patty used6jars of wax last week to wax cars.This week she used 7
 
times as many jars of wax as she did last week. How many jars of
 
wax did she use this week?
 
f. Jay's baseball team washed cars all day yesterdayto raise money for
 
new uniforms. They washed 8 cars during each of the8 hours they
 
worked. How many cars did they wash in ali?
 
g. Mike spent 7 minutes cleaning the front window on his dad's car.
 
Julie cleaned the back window.She spent8times as many minutes
 
as Mike cleaning the window.How many minutes did it take Julie to
 
clean the back window?
 
AnswerKey: a. 24 b. 36 c. 24 d. 21 e. 42 f. 64 g. 56
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OBT£CTlV£-. Mul+'.ply.ng and
 
diV i d I n0 +o Solve, problemns
 
(ansoje.r3 e.yclude.Sales-haK).
 
D'lrecH-lonS: Solve +hc follotoJng problerris usi +he menu.
 
Place cm cmstoer ^ neach box.
 
Cost 
ORDER COST Divided CACH 
1. H Che-f Salads FiVe. 
Ways 
I. 2 Rvocado Burgers Three 
Ways 
3. 10 Colas Five 
Ways 
1. 0 Cheese Sandujiches Si* 
Ways 
5. S Bee-f S+ctO Dinner's Four" 
Ways 
k. U ^aidor-F Salads Eigh'F 
Ways 
7. H S-heaK Dinners Seven 
Ways 
t. 1 Cp Ch!eHen Sandujiehes Ten 
Ways 
la Shri mp Salads Three 
Ways 
10. 7 Bacon and £9^5 FiVe 
Ways 
II. S Reuben Sandutiehes Four 
Ways 
11. y ChicKen Dinners Si* 
Ways 
13. 1 Chill Burgers Five 
Wa^s 
Seven
IV.^ Toma+o SelodS
 
Ways
 
70
 
 OBJECTIVE* To So1v£. muI'hiplica'l'ion
 
S+ory problems.
 
Dlreci^ions: Usc.'hhc menu -to Soly/e +hc
 
'PoiloLuin0 si'oryf problems(oil ansuJers
 
exclude Sates fax)'.
 
I. Uhaf would befhe Cosf of U Sfeak Dinners?
 
2.. Hoto mucfi musf you pay -For- 5glosses of Orange Juice ?
 
3. Kar%d\^ boughf H Bacon Burgers. Hou)much did he poy ?
 
H. Find "Fhe Cosf of S Chicken Sandwiches.
 
S. f\ man orders 1 Hu+ Burgers u)ith cheese. Houi much ui II
 
his check "ho+a I ?
 
I». find fhe Cosf of M Fish Oi
 nners.
 
1. l*Jha+ amounf of moncyf Luould you need iF you tuanFed +o
 
buy (o pieces oF Cherry Pie?
 
t. UlhaF Luould sfoar checkfofat If yfou ordered S Cheese
 
Sandujiches ?
 
Hou)rnuch LJould 9 SFeak D'oners CosF ?
 
lo. What Looufd you pay For T Spanish Ornclettes?
 
XI .
 
I 
OBJECTIVE: Mul+:ply;ng
 
+0 -Find Cosf Luhfi-n buying
 
i<sr.
 
hnore,"than One. oF fhtf Some. l+cm.
 
Diroo-hionS'.
 
1. Use. "fhc. tnonu "FoFind i+cm price..
 
2. Mul+iply +o Find Fo+qI price..
 
25^ i fern fofal
 
5 
CCi price

25
 
I. Fiue Hu+ Burgers ft 2.25- ^ t I. Z5
 
2 Six Colas
 
3. EigJi+ Jlimbo Burgers
 
*/. Tkn "Tuna Scindujiches
 
5. Four Beef 5feuj Dinners
G
 
4).Th'ir+een H<3m and
 
7. Sixfeen Tomo+o Salads
 
y. Ttuelue SfeaK Dinners
 
*?. IVine Roo+Beers
 
10. SdUen+een Bacon Burgers
 
II. Ti-uenfy-Sc.L'cn Puddings
 
IX.TbIr+y-four Ham Sondtulclies
 
13. Forfy-fujo Ploin Omeleffes
 
/Y. TLuen+y-ninc Po++y Mel+s
 
ay
 
